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FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Technical 
Textiles for Agro-tech Sectional Committee had been approved by the Textile Division Council. 


Water resources have been diminishing day-by-day. There is an urgent need to conserve and retain whatever water 
resources that we have. In order to retain and wisely use the limited water resources, drip irrigation system was 
developed and by this crops could be grown by using the optimal quantity of water. 


The drip irrigation used today comprises mainly of (a) Main line pipe, and (b) Lateral pipe. The main pipes most 
commonly used are of HDPE/PVC material. The lateral pipes are of LLDPE/LDPE material. The lateral pipes 
have outlets of water in the forms of holes according to the distance between plants so that the water used for 
irrigation drips directly to the roots of the plants. This saves significant amount of water in many cases. 


This network of HDPE/PVC and LDPE/LLDPE pipes can be installed in many types of ground and can be altered 
as per the requirement of the plantation. Government of India is already promoting this drip irrigation system so 
that farmers in all parts of India are motivated to use this technique. 


Drip irrigation systems using HDPE/PVC pipes as main lines have limitation of installation at undulated surfaces, 
cost and storage constrains, etc. The flexible, foldable, light weight, easy to install drip irrigation system has been 
developed so that farmers with low resources (having small land holding) can take advantage of the drip technique. 
In areas where land is undulated, these lay flat tubes can be installed very easily. HDPE laminated woven lay flat 
tube can be install single-handedly by a farmer, by using manual hand-held tool. Secondly, these lay flat tubes are 
usually supplied in lengths of 100 m which enable the farmers to incur lesser cost for accessories like clamps, 
joiners to increase length as compare to HDPE/PVC pipes. 


The drip irrigation system used today requires use of control compression to make water flow to all the plants. 
This is again an additional cost to the farmers as pressure instruments and electricity is used. In some parts of the 
country where there is crisis of electricity, and for smaller fields, water pressure is maintained through gravity by 
installing the water container (above the ground) so that the water flows directly to the roots of the plants. The 
water container can be filled by using a ladder. HDPE laminated woven lay flat tube for use in main and submain 
of drip irrigation system is ideally suited for gravity mechanism. 


The composition of the Committee responsible for the formulation of this standard is given in Annex С. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result ofa test or analysis, shall be rounded off in accordance with IS 2 : 1960 
*Rules for rounding off numerical values (revised)'. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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AGRO TEXTILES — HIGH DENSITY POLYETHYLENE 
(HDPE) LAMINATED WOVEN LAY FLAT TUBE FOR 
USE IN MAINS AND SUBMAINS OF DRIP IRRIGATION 
SYSTEM — SPECIFICATION 


1 SCOPE 


This standard prescribes constructional, performance 
and other requirements for high density polyethylene 
(HDPE) laminated woven lay flat tube for use in mains 
and submains of drip irrigation system. These lay flat 
tubes are not suitable for use in sprinkler system. 


2 REFERENCES 


The standards listed in Annex A contain provisions 
which, through reference in this text, constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated in Annex A. 


3 MATERIALS 
3.1 HDPE Tapes 


Tapes shall be manufactured from HDPE granules (see 
IS 6192), which shall be UV stabilized by adding 
suitable UV stabilizer and/or carbon black. The tape, 
if manufactured by using carbon black shall contain 
minimum 2.5 percent of carbon black by mass with 
satisfactory dispersion when tested as per IS 2530. The 
width of the tape used in the fabric shall be 2.50 mm 
minimum and linear density of the tape shall be 88.9 
Tex (800 Denier) minimum. 


3.2 HDPE FABRIC 


Lay flat tube for drip irrigation shall be manufactured 
from suitable HDPE woven fabric. The HDPE woven 
fabric shall have adequate number of tapes/dm in warp 
and weft direction so that the finished lay flat tube for 
drip irrigation meets the requirements of this standard. 


4 TYPES 


Based on the mass of the multi-layer laminated fabric, 
lay flat tubes for drip irrigation system are of following 


types: 
a) Type I — Lay flat tubes for drip irrigation 


system made from multi-layer laminated 
fabric of minimum 400 g/m. 


b) Туре П — Lay flat tubes for drip irrigation 
system made from multi-layer laminated 
fabric of minimum 550 g/m*. 


5 MANUFACTURE 
5.1 Lamination 


The fabric used to manufacture lay flat tubes for drip 
irrigation system shall be laminated with the low density 
polyethylene (LDPE) or suitable combination of LDPE 
and linear low density polyethylene (LLDPE) melt of 
coating grade on each side and the coating shall be UV 
stabilized by incorporating UV stabilizer and/or carbon 
black. The film, if manufactured by using carbon black, 
shall contain minimum 2.5 percent of carbon black by 
mass with satisfactory dispersion when tested as per 
IS 2530. 


5.2 A suitable multi-layer laminated fabric with 
adequate number of layers shall be produced using a 
combination of HDPE fabric and layers of coating film. 
If required, a LDPE plastic film of adequate thickness 
may also be incorporated in the manufacturing of multi- 
layer laminated fabric. The LDPE plastics film shall 
be manufactured from virgin polyethylene resins which 
shall be UV stabilized by adding suitable UV stabilizer. 
The minimum coating thickness shall be as agreed to 
between the buyer and the seller. The layers of HDPE 
fabric used to manufacture lay flat tubes for drip 
irrigation system shall be joined by sandwich 
lamination. The minimum thickness of the sandwich 
lamination shall be as agreed to between the buyer and 
the seller. The coating/sandwich lamination thickness 
shall be measured at a pressure of 2 + 0.01 kPa by 
Method A of IS 13162 (Part 3). 


5.3 The multi-layer laminated HDPE woven fabric is 
formed in to lay flat tube for drip irrigation system of 
the required inside diameter using a heat sealing process 
keeping the minimum overlap as specified in Table 1. 


6 REQUIREMENTS 


The laminated HDPE woven fabric used to manufacture 
lay flat tube for drip irrigation system shall meet the 
requirements given in Table 2. 
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Table 1 Internal Diameter and Tolerance and 
Minimum Overlap of Lay Flat Tubes 
(Clauses 5.3 and 6.1) 


Sl Nominal Internal Tolerance on Overlap 
No. Diameter Nominal Bore Min 
mm mm mm 
a) (2) (3) (4) 
i) 50 +1.5 30 
-0 
ii) 63 +1.5 30 
-0 
iii) 75 41,5 30 
-0 
іу) 90 31.5 30 
-0 


6.1 Internal Diameter 


The inside diameter of the lay flat tube for drip irrigation 
system shall be as given in Table 1. The internal 
diameter shall be measured by a suitable conical plug 
gauge and shall conform to the tolerance specified in 
Table 1. 


6.2 Workmanship 


The lay flat tube for drip irrigation system shall be free 
from dirt, knots, lumps, irregularities of the tape and 
other visible defects. 


6.3 Hydrostatic Burst Pressure Test 


A test length of lay flat tube for drip irrigation system, 
one metre clear of fittings when subjected to an internal 


hydraulic pressure shall not burst or show leakage 
before a pressure as specified in col 3 or col 4 of Table 3 
for Type I and Type II, respectively is reached. 


6.3.1 Procedure 


Connect the test specimen to the hydraulic pressure line 
and completely fill with water by bleeding all air from 
the free end of the hose through a petcock or valve. 
The hydrostatic pressure shall be applied at a uniform 
rate of increase by means of a hand pump, hydraulic 
pump or accumulator. Raise the pressure to the 
minimum required burst pressure in not less than 15 s 
and not more than 30 s. Inspect the lay flat tube for 
drip irrigation during pressurization and record the 
maximum pressure reached. 


6.4 Proof Pressure Test 


The lay flat tube for drip irrigation system, 30 m clear 
of fitting when subjected to an internal hydraulic 
pressure of half the burst pressure as specified in col 3 
or col 4 of Table 3 for Type I and Type II, respectively 
shall not develop any leakage or sweating nor any thread 
in the jacket shall break. 


6.4.1 Procedure 


Connect the test specimen to the hydraulic pressure line 
and completely fill with water by bleeding all air from 
the free end of the hose through a petcock or valve. 
The hydrostatic pressure shall be applied at a uniform 
rate of increase by means of a hand pump, hydraulic 
pump or accumulator. Raise the pressure to the proof 


Table 2 Requirements of HDPE Woven Laminated Fabric 


(Clause 6) 
SI No. Characteristic Requirement Method of Test, Ref to 
ИЕ шы. = dis m3 
Type I Type II Annex IS No. 
(1) (2) (3) (4) (5) (6) 
i) Mass, g/m?, Min 400 550 — IS 1964 
ii) Breaking strength on 5 cm x 20 cm 1900 (Warp) 3 300 (Warp) — IS 1969 (Part 1) 
strip before UV exposure, N, Min 1500 (Weft) 3 000 (Weft) 
iii) Elongation at break, percent 20-5 20+ 5 — IS 1969 (Part 1) 
iv) Retention of breaking strength after — %-- 85 percent of original actual value (fabric) —> B = 
UV exposure of 500 h, №, Min 
v) Abrasion resistance 4- Loss in breaking strength shall not be more —- = IS 14714 
than 15 percent 
vi) Trapezoid tear strength, N, Min 650 (Warp) 750 (Warp) — IS 14293 
600 (Weft) 700 (Weft) 
vii) Puncture strength, N, Min 700 1100 C — 
viii) Environmental stress cracking test -- There shall be no evidence of stress D — 
cracking 
ix) Accelerated ageing test for 72 h at 4— Loss in breaking strength shall not be more — — IS 7016 (Part 8) 
70 + 1°C than 15 percent (Oven method) 
x) Cold cracking resistance test at —5°C — No specimen shall damage or broken — E — 
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Table 3 Burst Pressure of Lay Flat Tubes for Drip 
Irrigation System 
(Clause 6.3) 


SI Nominal Minimum Burst Pressure, 
No. Internal kg/cm? 
Diameter = —— - 

mm Туре І Туре П 
a) (2) (3) (4) 
i) 50 6.0 8.0 
il) 63 6.0 8.0 
iii) 75 5.5 7.0 
iv) 90 5.0 6.0 


pressure in not less than 15 s and not more than 30 s. 
Maintain the proof pressure in the lay flat tube for drip 
irrigation for about 5 min and thoroughly inspect the 
lay flat tube, while at the specified proof pressure. 


6.5 Length 


Unless specified otherwise, the standard length shall 
be 100 m. A tolerance of +5 percent shall be permitted 
on the length prescribed for the lay flat tube for drip 
irrigation by the purchaser. No negative tolerance shall 
be permitted. 


6.6 Kink Test 


Connect a 3 m length of lay flat tube for drip irrigation 
system to a suitable hydraulic pump. Blank the free 
end of lay flat tube with a suitable coupling having 
arrangement to bleed out entrapped air with the help 
of suitable stop cock or pet cock. Fill the lay flat tube 
for drip irrigation system with water and raise the 
pressure to 50 kPa (0.5 kgf/cm?). Allow all air to escape 
through stop cock by raising the free end ofthe lay flat 
tube and again rebuild the pressure to 50 kPa. Now 
kink the lay flat tube through 180? at approximately 50 
cm from the free end by tying the lay flat tube back 
against itself as close to the fitting as practicable. 
Increase the pressure to half the burst pressure as 
specified in col 3 or col 4 of Table 3 for Type I and 
Type II, respectively in not less than 15 s and not more 
than 30 s. When maximum pressure has been attained, 
retain it for 30 s, release the pressure, examine it for 
sign of leakage and damage. There shall be no sign of 
leakage or rupture and no thread in the jacket shall 
break. 


6.7 Welded Seam Strength before UV Exposure 


When a sample of fabric with seam cut from the lay 
flat tube for drip irrigation system is tested for welded 
seam strength as per the method specified in IS 1969 
(Part 1), welded seam strength before UV exposure 
shall be not less than the 80 percent ofthe original actual 
fabric strength. 
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6.8 Welded Seam Strength after UV Exposure 


When a sample of fabric with seam cut from the lay 
flat tube for drip irrigation system is tested for welded 
seam strength as per the method specified in Annex B 
and IS 1969 (Part 1), the loss in welded seam strength 
after UV exposure shall be not more than 15 percent. 
The time for UV exposure shall be 500 h. 


6.9 Pressure Impulse Test 


When tested in accordance with the method specified 
in Annex F, the lay flat tube for drip irrigation shall 
withstand a minimum of 10 000 cycles. The test piece 
shall be considered to have failed, if it develops a leak 
or rupture. In the event of a failure within one inside 
diameter distance from either coupling the test shall be 
disregarded and further test piece tested. The maximum 
pressure of a test cycle shall be half the burst pressure 
as specified in col 3 or col 4 of Table 3 for Type I and 
Type II respectively, with variation of + 5 percent. 


6.10 Colour 


The lay flat tube for drip irrigation shall be yellow 
colour for Type I and black colour for Type 2 for easy 
identification by users. 


7 FITTINGS 


Fittings, if supplied, shall be of suitable size and shape 
to ensue easy and leak proof connections to the 
irrigation lateral or emitting pipe system. The fittings 
shall have no manufacturing defects that may impair 
their performance. The jointing shall be of sufficient 
strength to withstand the proof pressure test as specified 
in 6.4. 


NOTE — Manufacture shall supply suitable tool for punching 
of lay flat tubes for drip irrigation to ensure easy connection 
with the irrigation lateral or emitting pipe system. 


8 PATCHING OF THE LAY FLAT TUBE FOR 
DRIP IRRIGATION 


Lay flat tube for drip irrigation shall have the provision 
for patching, if it develops puncture or leak, after use. 
The manufacture shall supply detailed instruction for 
carrying out patching on lay flat tube. If required by 
the buyer, a patching kit may also be supplied alongwith 
the lay flat tubes. 


9 MARKING 


9.1 Each bundle of lay flat tube for drip irrigation shall 
be legibly marked with the following information at 
one corner on one side either with tag or by printing on 
it with the ink: 


a) Name and address of the manufacturer; 
b) Nominal bore; 
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c) Type of lay flat tube; 

d) Length, in m; 

e) Batch No. or Lot No.; and 

f) Month and year of manufacture. 


9.2 BIS Certification Marking 


The lay flat tube for drip irrigation may also be marked 
with the Standard Mark. 


9.2.1 The use of the Standard Mark is governed by the 
provisions of the Bureau of Indian Standards Act, 1986 
and Rules and Regulations made thereunder. The details 
of the conditions under which a license for the use of 
the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian 
Standards. 


10 PACKING 


The lay flat tubes for drip irrigation shall be packed as 
agreed to between the buyer and the seller. 


11 SAMPLING 
11.1 Lot 


All lay flat tube rolls for drip irrigation of same nominal 
internal diameter and type manufactured under similar 


conditions and delivered to a buyer against one dispatch 
note shall constitute a lot. 


11.2 Unless otherwise agreed to between the buyer and 
the seller, the number of lay flat tube rolls for drip 
irrigation to be selected at random from a lot shall be 
as given in col 3 of Table 4. 


Table 4 Scale of Sampling 
(Clause 11.2) 


SI No. of Rolls Sample Sub- Permissible 
No. in Lot Size sample No. of 
Size Defective 

Rolls 

a) (2) (3) (4) (5) 

i) Up to 50 3 2 0 

ii) 51 to 150 5 2 0 

iii) 151 to 300 8 3 1 

iv) 301 to 500 13 5 2 

v) 501 and above 20 5 3 


12 NUMBER ОЕ TEST SPECIMENS AND 
CRITERIA FOR CONFORMITY 


Number of test specimens and criteria for conformity 
shall be as given in Table 5. 


Table 5 Number of Test Specimens and Criteria for Conformity 
(Clause 12) 


SI Characteristic 
No. 


(1) (2) 


No. of Rolls/Test Specimens 


Criteria for Conformity 


(3) (4) 


i) Internal diameter, overlap, workmanship, 
length, manufacture and material 


i) АП other requirements 


According to col 3 of Table 4 


According to col 4 of Table 4 


The defective rolls do not exceed the 
corresponding number given in col 5 of Table 4 


All the test specimens shall pass the tests 
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ANNEX A 
(Clause 2) 
LIST OF REFERRED INDIAN STANDARDS 
IS No. Title IS No. Title 
1964 : 2001 Textiles — Methods for high density polyethylene tapes — 
determination of mass per unit Specification (second revision) 
length and mass per area of fabrics 6359 : 1971 Method for conditioning of 
(second revision) textiles 
1969 (Part 1) : Textiles —Tensile properties of 6899: 1997 Textiles — High density 


2009 fabrics — Determination of polyethylene (HDPE) woven 
maximum force and elongation at fabrics —Specification 
maximum force : Part 1 Strip 7016 (Part 8) : Methods of test for coated and 
method (third revision) 1975 treated fabrics: Part 8 Accelerated 

2454 : 1985 Methods for determination of ageing 
colour fastness of textile materials 13162 (Part 3) : Geotextiles — Methods of test: 
to artificial light (Xenon lamp) 1992 Part 3 Determination ofthickness 
(first revision) at specified pressures 
2530 : 1963 Methods of test for polyethylene 14293 : 1995 Geotextiles — Method of test for 
moulding materials and trapezoid tearing strength 
polyethylene compounds 14714: 1999 Geotextiles — Determination of 
6192 : 1994 Textiles — Monoaxially oriented abrasion resistance 
ANNEX B 
[Table 2, SI No. (iv) and Clause 6.8] 
UV RESISTANCE TEST 


B-1 PRINCIPLE 


Specimens of fabric used for manufacturing lay flat tube 
for drip irrigation for the machine and cross directions 
are exposed for 500 h of ultraviolet exposure in a 
Xenon-arc apparatus. The exposure consists of 120 min 
cycles consisting of 102 min of light only, followed by 
18 min of water spray and light. After the exposure, 
the specimens are subjected to a cut strip tensile test as 
prescribed in IS 1969 (Part 1). The test results are 
compared to the test results for unexposed specimens 
and the deterioration which has taken place due to 
ultraviolet exposure 15 assessed. 


B-2 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 


Condition the test specimens to moisture equilibrium 
from the dry side in the standard atmosphere of 65 + 2 
percent relative humidity and 27 + 2°C temperature (see 
also IS 6359). When the specimens have been left in 
such an atmosphere so that both the faces are exposed 
to the standard atmosphere as far as possible for 24 h, 


they shall be deemed to have reached the state of 
moisture equilibrium. 


B-3 PREPARATION OF TEST SPECIMENS 


B-3.1 Cut 5 test specimens from each of the machines 
and the cross directions from the test pieces. 


B-3.2 Specimens shall not contain dirt, irregular spots, 
creases, holes or other visible faults. 


B-3.3 Any two specimens shall not contain the same 
longitudinal or transversal position. If it is not possible, 
it shall be reported. 


B-4 APPARATUS 


B-4.1 The working details of Xenon-arc apparatus are 
described in IS 2454. 


B-4.1.1 The apparatus should be capable of exposing 
the specimens to cycles of light only, followed by water 
spray and light under controlled atmospheric 
conditions. 
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B-4.1.2 The apparatus should be equipped with an inner 
and outer borosilicate filter glass as described in 
IS 2454. 


B-4.2 Tensile strength testing machine as described for 
cut strip test in IS 1969 (Part 1). 
B-5 PROCEDURE 


B-5.1 Operate the Хепоп-агс apparatus as directed in 
IS 2454 to provide 120 min cycles as follows: 


102 min of light only at 65 + 5°C black panel 
temperature, and 30 + 5 percent relative humidity, 
followed by 18 min of light and water spray. 


B-5.1.1 Set the minimum level of radiation to 0.5 W/m’, 
1 nm bandpass at 340 nm. 


B-5.2 Randomly expose five specimens for each 
direction for 500 h exposure time. Place 10 specimens 
(5 for each direction) in the apparatus, such that the 
side most likely to be exposed to the effects of 
ultraviolet light shall be exposed in the apparatus. 


B-5.3 At the end of exposure time, remove the test 
specimens for tensile test using cut strip test as given 
in IS 1969 (Part 1). 


B-5.4 Test five unexposed specimens (zero exposure 
time) and five exposed specimens for each direction 
for breaking strength on a constant-rate-of-extension 
(CRE) or a constant rate-of-traverse (CRT) type testing 
machine by cut strip test, as given in IS 1969 (Part 1). 
In case of controversy, the CRE method shall prevail. 

NOTE — A specimen of 50 mm width at a gauge length 


75 + 1mm shall be used. If tested on a CRT machine, the 
traverse speed shall be 300 + 15 mm/ min. 


B-6 CALCULATIONS 


B-6.1 Calculate the average breaking strength, in N, 
for all exposed and unexposed specimens for each 
direction. 


B-6.2 Calculate the percent loss of strength for the 
unexposed specimens for the average results for each 
direction. 


ANNEX C 
[Table 2, SI No. (vii)] 
TEST METHOD FOR INDEX PUNCTURE RESISTANCE 


C-1 SCOPE 


This test method is used to measure the index puncture 
resistance of fabric used for manufacturing lay flat tubes 
for drip irrigation. 


C-2 PRINCIPLE 


A test specimen is clamped without tension between 
circular plates of a ring clamp attachment secured in a 
tensile testing machine. A force is exerted against the 
centre of the unsupported portion of the test specimen 
by a solid steel rod attached to the load indicator until 
rupture of the specimen occurs. The maximum force 
recorded is the value of puncture resistance of the 
specimen. 


C-3 APPARATUS 


C-3.1 Tensile/Compression Testing Machine, of the 
constant-rate-of extension (CRE) type. 


C-3.2 Ring Clamp Attachment, consisting of 


concentric plates with an open internal diameter of 
45 + 0.025 mm capable of clamping the test specimen 
without slippage. A suggested clamping arrangement 
is shown in Fig. 1. The external diameter 1s suggested 
to be 100 + 0.025 mm. The diameter of the six holes 
used for securing the ring clamp assembly is suggested 
to be 8 mm and equally spaced at a radius of 37 mm. 
The surfaces ofthese plates can consist of grooves with 
‘o’-rings or coarse sandpaper bonded onto opposing 
surfaces. 


C-3.3 Solid Steel Rod, with a diameter of 8 +0.01 mm 
having a flat end with a 45? x 0.8 mm chamfered edge 
contacting the test specimen's surface (see Fig. 1 and 
Fig. 2). 


C-4 TEST SPECIMEN 


The test specimens shall be cut from the HDPE woven 
laminated fabric and shall have a minimum diameter 
of 100 mm to facilitate clamping. If the 100 mm 
diameter sample is not available, smaller diameter may 
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be taken provided sample is properly clamped. 


C-5 CONDITIONING 


Bring the specimens to moisture equilibrium in the 
atmosphere for testing (65 + 5 percent relative humidity 
and 27 + 2?C temperature). Equilibrium is considered 
to have been reached when the increase in the mass of 
the specimen, in successive weighings made at intervals 
of not less than 2 h, does not exceed 0.1 percent of the 
mass of the specimen. 


C-6 PROCEDURE 


C-6.1 Select the load range ofthe tensile/compression 
testing machine such that the rupture occurs between 
10 and 90 percent of the full-scale load. 


C-6.2 Centre and secure the specimen between the 
holding plates ensuring that the test specimen extends 
to or beyond the outer edges of the clamping plates. 


C-6.3 Test at a machine speed of 300 + 10 mm/min 
until the puncture rod completely ruptures the test 
specimen. 


NOTE — The rate of testing specified is not an indication of 
the performance of the specimen for its end use. 


C-7 CALCULATION 


Calculate the average puncture resistance and standard 
deviation for all tests as read directly from the recording 
instrument. 


ANNEX D 
[Table 2, SI No. (viii)] 
METHOD OF TEST FOR RESISTANCE TO ENVIRONMENTAL STRESS CRACKING 


D-1 APPARATUS 


An air oven controlled at 60 + 2°C. 


D-2 TEST LIQUID 


A 0.5 percent aqueous solution of polyoxyethylated 
nonylphenol. 


NOTE — Teepol B 300 has been found suitable. 


D-3 TEST SPECIMEN 


The test specimens shall be cut from the HDPE woven 


laminated fabric and shall have a length of 150+3 mm 
and width of 50 + 3 mm. 


D-4 PROCEDURE 


The test specimen shall be dipped in the test liquid 
contained in a beaker at 27 + 2?C. The beaker alongwith 
test specimen shall be kept in the oven at 60 + 2?C for 
48 h. The test specimen shall then be inspected for 
cracks, the test specimen being sectioned, where 
necessary. 
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ANNEX E 
[Table 2, SI No. (x)] 
METHOD FOR DETERMINATION OF COLD-CRACK RESISTANCE TEST 


E-1 PRINCIPLES E-2.1 Impact Device, comprising the following 


Specimens bowed in the shape of a loop are placed in кешеш: 


a cooling chamber at —5°С and subjected to sudden Е-2.1.1 Specimen Holder, permitting the fastening of 


folding under the impact of a free-falling mass of 500 g. one or more specimens on a platen by means of clamps 
The test specimen shall not break or is damaged. (for example, leaf springs) to clench each specimen 

along its entire width (15 mm) and to secure 10 mm of 
E-2 APPARATUS each end of the loop (see Fig. 3) so that the length of 


The following description is an example of a typical е loop section subjected to folding is 40 mm. 
test apparatus design (see Fig. 3). 
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The platen may be equipped with a mechanism 
(revolving type) that allows each specimen to be placed 
successively in the test position under the guide tube 
which guides the impact mass. 


E-2.1.2 Rigid Anvil, connected to, or part of, the 
specimen holder and on which the specimen is brought 
into the test position. 


E-2.1.3 Impact Mass, 500 g, consisting of metal 
cylinders with a diameter of not less than 18 mm and 
not more than 29 mm, the edge of the lower face being 
slightly rounded. 


E-2.1.4 Guide Tube, to guide the impact mass equipped 
at the upper end with a mechanism to release the mass 
(solenoid or mechanical trigger). 


This tube, approximately 250 mm long and with a 
diameter | mm larger than that of the impact mass, shall 
be placed vertically above the specimen test position 
and shall be mounted so that the drop height, that is the 
distance between the base of the impact mass and the 
anvil, is 200 + 2 mm. 


E-2.1.5 Holding Device, to align the platen and the 
guide tube in such a position that the centre of the 
impact mass coincides with the edge of the flattened 
loop (20 mm from the clamp). 


E-2.2 Cooling Chamber, to house the impact device 
allowing the temperature to be lowered in steps of 1°C, 
and able to maintain a temperature constant to within 
106, 


Е-2.3 Thermometer, graduated іп 0.5°C, or 
thermocouple, with an accuracy of 0.5°C, placed in the 
cooling chamber in the proximity of the specimens. 


E-3 SPECIMENS 
E-3.1 Shape and Dimensions 


The specimens shall consist of strips measuring 60 mm 
x 15 mm. Their edges shall be free from cuts, scratches 


10 


and other imperfections. 


E-3.2 Number of Specimens 


Five specimens shall be taken with their long axis 
(60 mm) parallel to the machine (that is longitudinal) 
direction, and 5 specimens with their long axis parallel 
to the transverse direction. 


E-4 ATMOSPHERIC CONDITIONS FOR 
CONDITIONING AND TESTING 


Condition the test specimens to moisture equilibrium 
from the dry side in the standard atmosphere of 65 + 2 
percent relative humidity and 27 + 2°C temperature 
(see also IS 6359). When the specimens have been left 
in such an atmosphere so that both the faces are exposed 
to the standard atmosphere as far as possible for 24 h, 
they shall be deemed to have reached the state of 
moisture equilibrium. 


E-5 PROCEDURE 


E-5.1 Verify the alignment of the guide tube with 
respect to the position of the specimen on the platen. 


E-5.2 Place the impact device containing the mounted 
specimens in the cooling chamber. When the impact 
device has reached equilibrium at the test temperature 
of -5?C (approximately 15 min), position the specimen 
below the guide tube. Release the impact mass, then 
reset 1t to its initial position. Repeat the operation for 
the other specimens, if any. 


Take the platen out of the cooling chamber, remove 
the specimens and inspect them. 


A specimen is deemed to be damaged or broken, if any 
trace of breaking is visible to the naked eye. This trace 
can be a point or a line, while total rupture may occur, 
with or without splintering. A whitish line at the fold 
may occur with certain types of pigmented or un- 
pigmented material, but this is not considered as a 
failure. 
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ANNEX F 
(Clause 6.9) 
PRESSURE IMPULSE TEST 


F-1 APPARATUS 


A circuit capable of applying an internal hydraulic 
pressure which can be released at a predetermined level, 
delayed by a fixed period of time and the cycles 
repeated. The cycle shall comply with the pressure/ time 
requirements shown in Fig. 4. 


A suitable circuit is shown in Fig. 5. 


F-2 TEST FLUID 


The test fluid shall be water, which may be suitably 
dyed. 


NOTE — Other fluids may be used by agreement between the 
customer and the supplier. 


F-3 TEST PIECES 


A minimum of three test pieces of lay flat tube for drip 


irrigation with end fittings shall be tested. The clear 
distance between fittings shall be at least 5 times the 
nominal bore. 


F-4 CONDITIONING 


No test shall be carried out within 24 h of manufacture. 
The test pieces shall be conditioned at 27 + 2°C and 
relative humidity of 65 + 5 percent for at least 3 h before 
testing which may be part of 24 h. 


F-5 PROCEDURE 


Connect the test pieces in straight condition to the 
apparatus and ensure that the temperature of both the 
test fluid and the ambient temperatures are standard 
laboratory temperature at which conditioning was 
carried out. Purge all air from the test piece. Apply 
10 000 impulse cycles. 


Max PRESSURE 


PRESSURE 


5 % TEST 
PRESSURE 


60s+10s 


= 
TIME 


10 s max. 5s max. 


5smin. 1smin. 


Fic. 4 PRESSURE IMPULSE CYCLE 


TI 


AIR - BLEED VALVE 


Т „= 


г | | 


| ММ TEST PIECE 


A 


| oe 


Fic. 5 SUITABLE DIAGRAMMATIC IMPULSE TEST CIRCUIT 


LITOT * 1599161 


IS 16627: 2017 


ANNEX G 
(Foreword) 


COMMITTEE COMPOSITION 


Technical Textiles for Agro-tech Sectional Committee, TXD 35 


Organization 
The Synthetic & Art Silk Mills Research Association, Mumbai 


Business Co-ordination House Pvt Ltd, New Delhi 


Central Agricultural University, Imphal 


Central Institute for Research on Cotton Technology, Mumbai 
Central Institute of Plastics Engineering & Technology (CIPET), 


Bhopal 
Central Institute of Plastics Engineering & Technology (CIPET), 


Chennai 

Central Silk Board, Bengaluru 

Chandra Shekhar Azad University of Agriculture and Technology, 
Kanpur 

CTM Technical Textiles Ltd, Ahmedabad 


Department of Jute & Fibre Technology, Kolkata 


Directorate General of Supplies & Disposal, New Delhi 


Garware Wall Ropes Limited, Satara 


Gujarat Green Revolution Company Limited, Vadodara 


Horticulture Training Centre, Pune 


ICAR-Directorate of Rapeseed-Mustard Research, Bharatpur 


ICAR-National Institute of Research on Jute & Allied Fibre 


Technology, Kolkata 


Indian Agricultural Research Institute, New Delhi 


Indian Institute of Packaging, Mumbai 


Indian Jute Industries’ Research Association, Kolkata 


Indian Jute Mills Association, Kolkata 


Indian Technical Textile Association, Mumbai 


Lamifab & Paper (P) Ltd, Aurangabad 


Maharashtra State Horticulture & Medicinal Plant Board, Pune 


MAHA Seedsmen Association, Jalna 


National Bank for Agriculture and Rural Development, Mumbai 
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